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Section A: MULTIPLE CHOICE QUESTIONS (10 marks)

Answer all questions. Select and write your answer in the table provided at the end of this
section.

1. The diagram shows a single ray of light being directed at a plane mirror.

What are the angles of incidence and reflection?

angle of incidence | angle of reflection
A 40° 40°
B 40° 50°
C 50° 40°
D 50° 50°
2. An eye views an object O by reflection in a plane mirror.

Which is the correct ray diagram?
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The diagram shows a child using a periscope to look at an object on the other side of
a wall.
perscope

Which diagram shows a correctly drawn ray of light from the object?

from object from object
45" 45°
45° 45°
eye aye
A B
45° from object 45° from object
45° G J ;450
eye eye
C D

A student looks at the letter P on a piece of paper, and at its reflection in a mirror.

What is the correct image seen by him?

mirror mirror
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paper paper
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5. A ray of light passes from water to air.
Which arrow shows the direction of the ray in air?

6. A ray of light enters a glass block at an angle of incidence i producing an angle of
refraction r in the glass.

glass
block

How is the refractive index calculated?
A ilr B sin(i/r)

C (sini)/(sinr) D (sini)x(sinr)

7. The diagram below shows a ray of light passing along an optic fibre.

optic fibre

“—

light ray

The ray of light passes along the fibre by

total internal transmission
total internal dispersion
total internal reflection
total internal refraction

o0Ow>
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8.  Which of the following correctly describes the image formed by a thin converging lens
when used as a magnifying glass?

A real upright magnified
B real inverted magnified
C virtual upright magnified
D virtual inverted magnified
9. When a point object is placed at position O, its image is formed at position 1.

When the point object is placed at position P, where is its image formed?

10. The diagram shows waves travelling on the sea.

R
T
Q S
P
Which points are one wavelength apart?
A PandR B QandS C QandT D SandT
Question 1 2 3 4 5 6 7 8 9 10

Answer
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Section B: STRUCTURED QUESTIONS (30 marks)

Answer all the questions in the spaces provided.

B1 The diagram shows a triangular object ABC placed in front of a plane mirror.

~ A
B C
™~
. eye
mirror
On the diagram above, draw
(&) the image of the triangle, as seen in the mirror. [2]

(b) the path of two rays of light leaving point B and then reflecting at the mirror  [2]
before reaching the eye.

B2 Fig.B2 shows three students standing 2 m apart in front of a plane mirror which is 3 m

long.
- 3m .
LLLLLLLS L L LS S MmO
2m 2m
Ft—php—pP
student X student Y student 7
Fig. B2
Student Y is standing opposite the mid-point of the mirror.
State how many images can each student see.
(8 StudentX: ......coooiiiiiiinns images [1]
(b) StudentY : ......coooiiiiininns images [1]
(c) StudentZ:.........ccoeennn. images [1]
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B3 Fig. B3 shows a half metre rule XY with a small hole drilled at the 15 cm mark being
held vertically. A plane mirror MN is placed in front of the ruler and parallel to it.
An observer is able to peep through the hole in the half metre rule.

@)

(b)

X Rule (readings in cm)
0 _—

5H
10H hole
15 ;-_.4.' _________
20}

251
30
35
40
45
50 L

Mirror

Fig. B3

If the mirror MN is long enough for the image of the full length of the half 2]
metre rule to be seen by the observer, draw the location of this image of
the half metre rule on Fig. B3.

Since the mirror MN is 15 cm long, an observer is able to see the image of only a
certain length of the half metre rule.

(i) On Fig. B3, draw a ray of light from the highest point of the half metre  [1]
rule that is reflected by the mirror to the observer’s eye.

(i)  On Fig. B3, draw a ray of light from the lowest point of the half metre [1]
rule that is reflected by the mirror to the observer’s eye.

(iii) State the extent of the half metre rule seen by the observer in terms [1]
of the markings on it.

.......... cm mark to the ..........cm mark.
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B4 Fig. B4 shows the path of a ray of light as it travels from glass into air.

air

glass

Showing your working, calculate the refractive index of the glass. [3]

B5 Fig. B5.1 shows a ray of light entering a semi-circular glass block and striking the glass
surface at M, the mid-point of the straight face.

glass block

Fig. B5.1

(@) The ray of light strikes the glass surface at M with an angle of incidence equal to
the critical angle C of light in glass.
(i) State what is the value of the angle of refraction when the angle of [1]
incidence is equal to the critical angle C of light in glass.

angle of refraction=......................
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(i) Given that the angle C is 44°, calculate the refractive index of the [1]
glass.

(b) Fig. B5.2 shows a second ray of light striking M.

glass block

Fig. B5.2

This ray has an angle of incidence at M smaller than the critical angle.

On Fig. B5.2, draw the path taken by this ray of light after it strikes the [1]
glass surface at M.

(c) State two conditions for total internal reflection to occur. [2]
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B6 Fig. B6 shows the position of the image | formed by light from an object O that has

B7

passed through a thin converging lens. One ray R of light from the top of O is shown.

Ry

1|

(@) On Fig. B6, draw the path of a ray of light from the top of O that enables [1]
the position of the centre of the lens to be found. Label this position L.

Fig. B6

(b) On Fig. B6, draw the path of a ray of light that enables the focal length of [3]
the lens to be found. Mark this distance f and measure the focal length.

focal length ofthelens = .............ccoeei i,

(c) On Fig. B6, continue the path of the ray R of light to show where it would [1]
go after passing through the lens.

Fig. B7 shows a long spring fixed at end B and stretched so that the other end is at A.

00000000000 000000090000)

Fig. B7
(a) Describe how end A should be moved so that a longitudinal wave travels 2]
from A towards B.
(b) A boy moves the spring at a frequency of 2.0 Hz such that the wave [3]

produced moves at a speed of 1.2 m/s.
Calculate the wavelength of the wave.

wavelength=............................
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Section C: FREE RESPONSE QUESTIONS (10 marks)

Answer the question in this section in the spaces provided.

Cl Fig. C1 shows a ray of light passing through the edge of a converging lens.

normal

normal

v

converging
lens

Fig. C1

(@) Calculate the refractive index of the glass used in the lens. [2]

Refractive index of glass = ..o

(b) (i) Describe what happens to the direction of the ray of light at P and Q
with reference to the normal at the boundaries. 2]

(ii) Explain why the ray of light travels in the path as shown in Fig. C1. [2]
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(c) The focal length of the lens is 20 cm. An object is placed 50 cm from the
lens and an image is formed on a screen.

(i) The image is real. Explain what this means. [1]
(if) State two other properties of the image. [2]
(iii) State an application for such an image. [1]

End of Paper



